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benzimidazole-5-carboxylate 



Z = 4 

Mo Ka radiation 
H = 2.27 mm~' 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
Tmi,, = 0.471, r mttx = 0.666 



T = 100 K 

0.39 x 0.39 x 0.20 mm 



24453 measured reflections 
3221 independent reflections 
3073 reflections with / > 2a(l) 
R,„. = 0.024 
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Refinement 

R[F 2 > 2a(F 2 )} = 0.022 

wR(F 2 ) = 0.056 

S = 1.08 

3221 reflections 

248 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



12 restraints 

H-atom parameters constrained 
Ap»ax = 0.30 e A~ 3 
Ap mi „ = -0.24 e A~ 3 



D-H-A 


D-H 


H- ■ -A 


D-A 


D-H-A 


C16-H16A- ■ Brl' 


0.98 


2.79 


3.533 (2) 


133 



Symmetry code: (i) x — 1, y + 1, z. 



In the title compound, C 2 oH2iBrN 2 02, the bromophenyl ring 
is twisted by 40.13 (8)° from the benzimidazole mean plane 
and the Br atom deviates by 0.753 (1) A from that plane. The 
sec-butyl group is disordered over two conformations in a 
0.898 (5):0.102 (5) ratio. In the crystal, molecules related by 
translation along [110] are linked into chains via weak C— 
H- ■ Br hydrogen bonds. 

Related literature 

For the synthesis and closely related structures, see: 
Arumugam et al. (2010, 2011); Navarrete- Vazquez et al. 
(2006). For therapeutic properties of benzimidazole deriva- 
tives, see: Vitale et al. (2008, 2009); Arienti et al. (2005). For 
standard bond lengths, see: Allen et al. (1987). For the low- 
temperature device used in the data collection, see: Cosier & 
Glazer (1986). 




Experimental 

Crystal data 

QoH^BrNjOj 
M r = 401.30 
Monoclinic, Plj/c 
a = 10.5187 (2) A 



b = 12.7525 (2) A 
c = 13.7444 (2) A 
ft = 98.101 (1)° 
V = 1825.27 (5) A 3 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

NA, SAH and ASAR acknowledge the Malaysia Ministry 
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the synthetic chemistry work under the R&D initiative grant 
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thanks Universiti Sains Malaysia for the award of a post- 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5201). 
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Ethyl 2-(4-bromophenyl)-l-sec-butyl-l//-benzimidazole-5-carboxylate 

N. Arumugam, N. Ngah, S. Abd Hamid and A. S. Abdul Rahim 

Comment 

Accelerated condensation of substituted phenylenediamines with adducts of aldehydes under microwave conditions provides 
access into 2-arylbenzimidazoles (Navarrete- Vazquez et al, 2006; Arumugam et al, 2010; 2011). These 2-substituted ben- 
zimidazoles have recently gained attention due to their antiviral and antiproliferative activities (Vitale et al, 2008; 2009). 
Not only that, a series of novel 2-arylbenzimidazoles was found to exhibit highly selective inhibition on chk2 kinase, which 
helps to control DNA damage and could prove useful as an adjuvant to radiotherapy (Arienti et al., 2005). In continuation 
with our work in 2-arylbenzimidazoles (Arumugam et al, 2010; 2011), we present herein the X-ray crystal structure de- 
termination of the title compound. 

The title compound, (Fig. 1), is similar to those previously reported, ethyl l-sec-butyl-2-(4-chlorophenyl)-l//-benzim- 
idazole-5- carboxylate (Arumugam et al, 2010) and ethyl 1 -sec-butyl-2- (4-fluorophenyi)-l//-benzimidazole-5-carboxylate 
(Arumugam et al, 2011), except the bromine atom is attached at the para position of benzene ring. The bond lengths 
and angles are in normal ranges (Allen et al, 1987) and in agreement with those reported by Arumugam et al. (2010) 
and Arumugam et al. (2011). The sec-butyl group (C17/C18/C19/C20) is disordered over two conformations in a ratio 
0.898 (5):0. 102 (5). The bromophenyl ring (CI— C6/Brl) is twisted at 40. 13 (8)° from the benzimidazole mean plane (C8/ 
C9/C10/C11/C12/C13/N1/N2/C7) and Br atom deviates at 0.753 (1)A from that plane. 

In the crystal structure (Fig. 2), the molecules related by translation along [-110] are linked into chains via weak inter- 
molecular C16 — H16A - Brl hydrogen bonds (Table 1). 

Experimental 

Preparation of the title compound was performed using the previous procedure described by Arumugam et al. (2010) and 
Arumugam et al. (2011). Recrystallization of the crude product from ethyl acetate furnished colourless crystals suitable for 
X-ray analysis. 

Refinement 

X-ray data were collected at low temperature (Cosier & Glazer, 1986). All H atoms were positioned geometrically and refined 
using riding model with C— H = 0.95-l.OOA and (7 iso (H)=1.2 or 1.5(7 eq (C). A sec- butyl group (C17/C18/C19/C20) is 
disordered over two conformations in aratio 0.898 (5):0.102 (5). A minor component of disorder (C17B/C18B/C19B/C20B) 
was refined isotropically. A rotating group model was applied for methyl group. 
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Fig. 1 . The molecular structure of (I) with displacement ellipsods drawn at the 50% probabil- 
ity level. The minor component of disordered fragment has been omitted. 




Fig. 2. The molecular packing of (I) viewed down the a axis. The minor component of dis- 
order has been omitted for clarity. 



Ethyl 2-(4-bromophenyl)-1 -sec-butyl-1 H-benzimidazole-5-carboxylate 



Crystal data 

C2oH 2 iBrN 2 0 2 
M r = 401.30 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 10.5187 (2) A 
b= 12.7525 (2) A 
c= 13.7444 (2) A 
(3 = 98.101 (1)° 

V= 1825.27 (5) A 3 
Z=4 



F(000) = 824 

D x = 1.460 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 15956 reflections 

6= 1.9-25.0° 

(i = 2.27 mm 1 

T= 100 K 

Block, colourless 

0.39 x 0.39 x 0.20 mm 



Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 83.66 pixels mm" 1 
(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.471, T max = 0.666 
24453 measured reflections 



3221 independent reflections 

3073 reflections with / > 2a(I) 
R mt = 0.024 

6max = 25.0°, 6 m j n = 1.9° 

/; = -12-^12 
£ = -15^15 
/ = 16-^16 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.022 
wR(F 2 ) = 0.056 
S= 1.08 

3221 reflections 
248 parameters 
12 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = 1/[g 2 (F 0 2 ) + (0.0253.P) 2 + 1.2079P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.30 e A~ 3 
Ap min = -0.24eA~ 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open=flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, if- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Brl 


1.437653 (17) 


-0.132336 (14) 


0.052952 (13) 


0.02810 (7) 


Ol 


0.49686 (12) 


0.48183 (10) 


0.16898 (9) 


0.0271 (3) 


02 


0.66303 (12) 


0.53232 (9) 


0.09400 (9) 


0.0257 (3) 


Nl 


0.97007 (13) 


0.22220 (11) 


0.12388 (10) 


0.0189 (3) 


N2 


0.87714 (13) 


0.08790 (11) 


0.19561 (10) 


0.0196 (3) 


CI 


1.21317(17) 


0.10333 (14) 


0.14588 (12) 


0.0216(4) 


H1A 


1.2249 


0.1737 


0.1680 


0.026* 


C2 


1.31726 (17) 


0.04696 (14) 


0.12213 (12) 


0.0224 (4) 


H2A 


1.4001 


0.0780 


0.1278 


0.027* 


C3 


1.29818 (16) 


-0.05549 (14) 


0.08999 (12) 


0.0212 (4) 


C4 


1.17921 (17) 


-0.10309 (14) 


0.08218 (12) 


0.0222 (4) 


H4A 


1.1684 


-0.1738 


0.0608 


0.027* 


C5 


1.07572 (17) 


-0.04590 (13) 


0.10604 (12) 


0.0211 (4) 


H5A 


0.9933 


-0.0777 


0.1008 


0.025* 


C6 


1.09155 (16) 


0.05814 (13) 


0.13774 (11) 


0.0190 (3) 


C7 


0.98140 (16) 


0.12428 (13) 


0.15413 (12) 


0.0187 (3) 



sup-3 



supplementary materials 



po 
Co 


a *7n 1 c n ( 1 /;\ 

u. /yi 5y (io) 


f\ 17111 /1 1\ 

U.l / 1 1 3 (13) 


A 1 AAA 1 /1 7\ 

u.iyuyi (iz) 


A A 1 A 1 (1\ 

u.uiy i (3 ) 




Cy 


n /;7aca / 1 &\ 
U.0/U5U (lo) 


a 1 onn /1 /i\ 
U.loZyy (14) 


u.zzuy4 (iz) 


a A7 1 7 ( \\ 

U.UZ1Z (4 ) 




HyA 


a £i 1 1 
U.031 1 


A 1 T7iC 

U.lz/o 


A TCTA 
U.Z52U 


A A7C* 

U.U25^ 




p 1 a 
C1U 


U.ol 1Z / (lo) 


A 770Q1 /I /1\ 

u.z /oy3 (14) 


A TAi 1 7 /i 7\ 
U.ZU3 1 / (1^) 


A A7A/1 /7\ 

U.UZU4 (3 ) 




ITI A A 

H1UA 


u.5zoy 


A 7QQ/Z 

u.zoyo 


A T771 

U.ZZZ3 


A A7/1 * 

U.UZ4 




p i i 
CI 1 


u.ooyz / (io) 


a T z: i /C7 /i t\ 
U.JOlO / (13) 


A 1 C710 ( 1 7\ 

U. 15/3o (IZ) 


A A 1 OA / 1\ 

u.uioy (3 ) 




^1 7 
Clz 


n 70Ai £ /1 £\ 
U. /oyio (lo) 


U.34y!>S (13) 


a noin /1 ->\ 

u.izoiy (12) 


A A 1 O C (1\ 

U.Ulo5 (3) 




un a 
HlzA 


U.ozo3 


A A AC 1 

U.4UM 


A AA*7A 

u.uy /U 


A A77* 
U.UZZ* 




^1 "5 

CI 3 


A QC 1 AC / 1 /r\ 

U.o51U5 (lo) 


A /'I 1\ 

U.Zj334 (13) 


a i/i£in /1 7\ 
U.14oiy (Iz) 


A A 1 70 ( 1\ 

U.U1 /o (3 ) 




C14 


a cnmo /1 £\ 
U.^yyio (lo) 


A A /CTO O /I 1\ 

U.40Z50 (13) 


a 1 /mn /1 t\ 

o. i4zzy (lz) 


A A7A/1 //I \ 

U.U2U4 (4) 




c 

CI J 


a ^ ai /i pi / i a\ 
U.OU34U (iy) 


U.o341z (14) 


A A*7/1AC /1 /l\ 

U.U /4y5 (14) 


A A707 f A\ 

U.Uzsz (4) 




IT1 C A 

HI j A 


a /^a/;a 

u.ouoy 


U.o /4o 


A 1 1 & *7 

U. 13o / 


A A1 A * 

U.U34* 




1 1 1 rn 
HI 5£> 


U. 51Z4 


A /^7/^A 

U.oZoU 


A A/1 C7 

U.U45 / 


A A1/1 * 

U.U34 




p 1 z; 

Clo 


A £77A /7\ 

u.o/ /y (z) 


A & omi ^1 £S\ 

U.ooyz3 (lo) 


A AA/1 A A /1 *7\ 
U.UU444 (1 /) 


A A1 O 1 

U.U3ol (5) 




TT1 A 

rll OA 


U.041U 


A 7COQ 

u. / joy 


U.U1U / 


A AC7* 

U.Uj / 




I I i /~0 


a £7i £ 
U.0/30 


U.o4oz 


A AC/^1 

— O.U5o3 


A ACT* 
U.U5 /* 




1 1 1 /r p 
HloC 


A 7£77 
U. /0 / / 


U.oyo!) 


A A1 A 1 

U.U343 


A ACT* 
U.U5 /* 




CI /A 


A 07/1A /7\ 
U.O /4U (Z) 


A AA/^7C /'I 

— U.UUoZj (lo) 


U.Z55/0 (lo) 


A A7 1 1 /C\ 

U.UZ13 (5 ) 


A OAO /C\ 

u.&yo (5 ) 


rll /A 


A AC71 


A A/i in 
-U.U43y 


A ->CQ1 

O.z5o3 


A A7£* 

U.Uzo^ 


A OAO fC\ 

U.oyo (5) 


pi O A 

CloA 


U.oool (3) 


U.Uzoz (Z) 


a i £1 /;n /1 *7\ 
U.3o3oy (1 /) 


A A707 f£\ 

U.Uzo / (0) 


A OAO 

U.oyo (5) 


TJ1 O A 

rlloA 


A 0*70 1 

U.o/ol 


-U.U300 


A A (\C C 

U.4Uo5 


A A1 A * 

U.U34* 


A OAO /C\ 

U.oyo (5) 


I I i on 
rllorj 


A 707A 

u. /ozy 


A AC7/I 

U.Uj /4 


a i/;oi 
U.3oo3 


A A1/I * 

U.U34 


A OAO (C\ 

u.syo (j ) 


pin A 

ClvA 


A A77/1 /7\ 

u.y /z4 (z) 


a 1 ac 1 1/1 n\ 

U.1UD3Z (iy) 


A 1 AAO 1 n c\ 

U.3yyol (15) 


A AlA/i f£\ 

U.U3UO (o) 


A OAO fC\ 

U.oyo (5) 


TT IflA 

rliyA 


A A£07 

u.yoo / 


A 1 11 O 

U. Izlo 


A a /;aa 

u.4oyu 


A A/I C * 

U.U4o* 


A OAO fC\ 

U.oyo (5) 


1 1 1 no 
rliyB 


a n^n 1 

u.y!>y i 


A 1 /CflC 

u.ioy!) 


A 1 /CflC 

U.30U5 


A A/I & * 

U.U4o* 


A OAO /C\ 

U.oyo (5) 


I I 1 op 

rllVC 


l.UJO / 


A A7C/i 
U.U / JO 


A 1Q17 
U.3y3Z 


a A/i/;* 
U.U40 


A OAO (C\ 

u.oyo (j ) 


pin a 
CzUA 


U. /0 /3 (2) 


A AOOOi /1 7\ 

— U.UoZZj (1 /) 


A 7 1 OAA /1 A\ 

u.ziouu (iy) 


A A1AO ( C\ 
U.U3UO (0) 


A OAO fZ\ 

U.oyo (5) 


uon a 
HZUA 


A 771/; 

U. / /3o 


— u.uy /4 


A 1 A OA 

u. i4oy 


U.U40 


A OAO /C\ 

U.oyo (5 ) 


HzUB 


U.oo3o 


A ACAC 


A 'ITI A 
U.ZZ3U 


A A/I & * 

U.U4o* 


A OAO 

U.oyo (5) 


HzUC 


A 77£7 
U. / /OZ 


A 1 /l*7C 

—0.14/5 


U.Z55y 


A A/1£* 

U.U4o^ 


A OAO 

U.oyo (5) 


P 1 "715 
CI IB 


A fl1 /" 1 7\ 

u.yio / (1 /) 


A A 1 1 1 /1 T\ 

U.U113 (12) 


A 77C C ( 1 A\ 
U.Z /55 (1U) 


A A/^C /1 1\* 

U.Uo5 (13)^ 


A 1 A7 
U.1UZ (5) 


I I 1 7D 

rll /£> 


A finoo 

u.yyoo 


A A7CO 


U.ZOOO 


A A77* 

U.U II* 


A 1 A7 
U.1UZ (5 ) 


pi QO 

CloB 


A AAA 1 f \ A\ 

u.yuyi (iy) 


A ACA1 / 1 £\ 

U.U5U3 (lo) 


A 1 *7AC / 1 1 \ 

U.3 /y5 (13) 


A A 1 7 /C\* 
U.U1 / (5)* 


A 1 A7 fZ\ 

U.lUz (5) 


r_ri op 
HloC 


A A/1 /; 1 

U.y4ol 


A AATC 


A A 77 1 
U.4Z/1 


A A7C* 

U.Uz5^ 


A 1 A7 
U.1UZ (5) 


I I 1 Ofl 

HloD 


A OIQI 

u.oiy i 


U.UoZ3 


A 1 071 

U.3o /3 


A A7C* 

U.UZ5 


A 1 A7 fZ\ 

U.1UZ (5) 


I I 1 O TT 

HI on 




A 1 1 £. A 

U.lloO 


A 1 AAA 

u.3yoy 


A A7C * 

U.UZ5* 


A 1 A7 /C\ 

U.1UZ (5) 


p 1 no 


A OA1 O f 1 0\ 

U.oU3o (lo) 


A A/i 11 ( 1 C\ 

-U.Uol3 (15) 


A 77C7 ( 1 1 \ 
U.Z /5 / (13) 


A A17 /C\* 

U.U3Z (5)* 


A 1 A7 

U.lUz (5) 


H19D 


A 77 C/C 

0.7256 


a a 1 nn 

-0.0199 


A 7 O 1 /I 

U.Z814 


A A7 O sfe 

U.U38* 


A 1 A7 /C\ 

U.lUz (5) 


H19E 


0.8194 


-0.1090 


0.3329 


0.038* 


0.102 (5) 


C20B 


0.784 (2) 


-0.1251 (15) 


0.1810(12) 


0.029 (5)* 


0.102 (5) 


H20D 


0.7084 


-0.1703 


0.1806 


0.043* 


0.102 (5) 


H20E 


0.8599 


-0.1685 


0.1771 


0.043* 


0.102 (5) 


H20F 


0.7704 


-0.0776 


0.1245 


0.043* 


0.102 (5) 



Atomic displacement parameters (A 2 ) 
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U.UUlo ( 1) 


n nn 1 0 
—U.UUlo yl) 


CI 5 
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0.0209 (9) 


n n i /i 1 / 1 n\ 
0.0341 (10) 


n n 1 0 1 sn\ 
0.0121 (7) 


n nnnn /o\ 

0.0099 (8) 


n nnc a 

0.0054 (7) 


C16 


0.0394(12) 


0.0276 (11) 


0.0508 (13) 


0.0134 (9) 


0.0183 (10) 


0.0105 (9) 


C17A 


0.0196(12) 


0.0163 (10) 


0.0300(11) 


0.0046 (9) 


0.0106 (9) 


0.0119 (8) 


C18A 


0.0251 (13) 


0.0367 (14) 


0.0253 (11) 


0.0060(11) 


0.0067 (10) 


0.0112(10) 


C19A 


0.0321 (12) 


0.0402(13) 


0.0197(10) 


0.0122(10) 


0.0039 (8) 


0.0018(9) 


C20A 


0.0260(11) 


0.0210(11) 


0.0469 (15) 


-0.0032 (9) 


0.0106 (10) 


0.0020(11) 



Geometric parameters (A, °) 



Brl— C3 


1.8927(16) 


C15— C16 


1.504 (3) 


Ol— C14 


1.210(2) 


C15— H15A 


0.9900 


02— C14 


1.342 (2) 


C15— H15B 


0.9900 


02— CI 5 


1.450 (2) 


CI 6— H16A 


0.9800 


NI— C7 


1.316(2) 


C16— H16B 


0.9800 


NI— C13 


1.388 (2) 


C16— H16C 


0.9800 


N2— C7 


1.385 (2) 


C17A— C18A 


1.510 (3) 


N2— C8 


1.387 (2) 


C17A— C20A 


1.528 (4) 


N2— C17B 


1.484 (5) 


C17A— H17A 


1.0000 


N2— C17A 


1.485 (2) 


C18A— C19A 


1.522 (4) 


CI— C2 


1.387 (2) 


C18A— H18A 


0.9900 


CI— C6 


1.393 (2) 


C18A— H18B 


0.9900 


CI— H1A 


0.9500 


C19A— H19A 


0.9800 


C2— C3 


1.385 (3) 


C19A— H19B 


0.9800 


C2— H2A 


0.9500 


C19A— H19C 


0.9800 


C3— C4 


1.381 (3) 


C20A— H20A 


0.9800 


C4— C5 


1.387 (2) 


C20A— H20B 


0.9800 


C4— H4A 


0.9500 


C20A— H20C 


0.9800 


C5— C6 


1.399 (2) 


C17B— C19B 


1.507 (6) 


C5— H5A 


0.9500 


C17B— C18B 


1.526 (6) 


C6— C7 


1.476 (2) 


C17B— H17B 


1.0000 


C8— C9 


1.401 (2) 


C18B— H18C 


0.9800 
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Cll — ClZ — CI 3 — JN 1 


1 ly.lb (lo) 


pi p/i pc p^ 
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1 -7-1 P->\ 

— 1/2 (2) 


pi -7T> M-> PO PPl 

ci in — jn2 — Co — cy 


/i 1 /; P1 n\ 
—41.0 (10) 


Ml PHA PIOA P1PiA 

JNZ — CI /A — CloA — CiyA 


c 1 -> p->\ 
-D1.2 (2) 


pn * m-> po pn 
CI / A — JN2 — Co — Cy 


— 16. D (5) 


PIPi A PITA PIOA P1P1A 

CZUA — C 1 / A — C 1 oA — C 1 yA 


1 -7-7 CO P 1 "7\ 

—1 / /.Do (1 /) 


P"7 M-> PO PIT 

C / — JN 2 — Co — C 1 i 


n n 1 pi -7\ 
0.U1 (1 /) 


p-7 MO PI "7 ID p 1 |1D 

C/ — JNZ — CI Id — ciyB 


1 cn i po\ 
— 1DU.3 (0) 


P1-7T3 M-> PO P 1 1 

CI ID — JN2 — Co — CI i 


1 1 0 -> { 1 r\\ 

1-50.2 (1U) 


PO MO PI "71) P 1 AD 

Co — JNZ — CI Id — ciyB 


A {~\ A \ 

I5A (14) 


C17A— N2— C8— C13 


163.24 (19) 


C 1 7 A— N2— C 1 7B— C 1 9B 


-9.8(15) 


N2— C8— C9— CIO 


-179.33 (17) 


C7— N2— C17B— C18B 


108.5 (9) 


C 1 3 — C8 — C9 — C 1 0 


1.0(2) 


C8— N2— C 1 7B— C 1 8B 


-27.8(16) 


C8— C9— CIO— Cll 


-0.2 (2) 


C 1 7 A— N2— C 1 7B— C 1 8B 


-111(2) 


C9— CIO— Cll— C12 


0.0 (3) 


N2— C 1 7B— C 1 9B— C20B 


66.5 (18) 


C9 — CIO — Cll — C14 


-179.21 (15) 


C 1 8B — C 1 7B — C 1 9B — C20B 


-175.9 (16) 


Hydrogen-bond geometry (A, °) 








D—H-A 


D — H 


K-'A D-A 


D — H 


C16— H16A-Brl' 


0.98 


2.79 3.533 (2) 


133 



Symmetry codes: (i) x-\,y+\,z. 
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